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21 days with refreshment of medium every other day. Levels
of collagen degradation was measured by ELISA recognizing
the C-terminal telopeptide fragments of type II collagen (CTX-
II), cartilage formation was measured by N-terminal pro-peptide
of type II collagen (PIINP), and BMP-2 levels was measured by
ELISA. Measurements were performed in serum, protein extracts
from paws and in the conditioned medium of articular cartilage
explants.
Results: In vivo collagen induced RA, was accompanied by an
500%, P<0.001 increase in type II collagen degradation (CTX-II)
and a 40% decrease in collagen type II formation (PII), at disease
onset +14 days, Figure 1 A&B. In the paw extracts, collagen
degradation (CTX-II) was increased by 4000% compared to
control, P<0.001. Collagen formation (PII) was increased by
100% compared to control, P<0.001.
In the ex vivo cartilage explants, OSM + TNF at all time-points
before day 16 resulted in more than 75% reduction in collagen
type II formation as measured by PIINP, P<0.01. At later time
points (day 16-21), collagen type II formation was significantly
increased by 200%, P<0.01. Collagen type II degradation (CTX-
II), was induced by more than 5000%, P<0.001, after day 14 of
culture. BMP-2 levels were increased by 50%, P<0.01, after day
16 compared to that of earlier days.
Conclusions: In vivo, in serum, induction of RA results in highly
increased levels of collagen type II degradation and decreased
levels of collagen type II formation. Locally in the infected joints,
cartilage degradation was increased by 4000%, and formation by
200%, demonstrating pathological cartilage metabolism.Ex vivo,
pro-inflammatory cytokines resulted in highly increased collagen
type II degradation and decreased collagen type II formation,
which at later time points resulted in significant more BMP-2 and
collagen type II synthesis. These results strongly support the in
vivo findings.
We clearly show that inflammatory cytokines initially result in
decreased cartilage formation and increased degradation. We
suggest that the measurements of both cartilage formation and
degradation under pathologic situations may provide essential
information on disease status and risk of progression.
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Purpose: The frequently used anterior cruciate ligament tran-
section (ACLT) model of osteoarthritis in the dog makes use of
a permanent trigger (joint instability) for inducing degenerative
changes. The present study evaluates a relatively new canine
model of osteoarthritis, which is induced by a one-time trigger:
the groove model.
Methods: The articular cartilage of the weight-bearing areas
of the femoral condyles in one knee of 30 Beagle-dogs was
damaged by making grooves without damaging the subchondral
bone. Surgery was followed by 3, 10, or 20 weeks intensified
loading of the affected joint. The severity of osteoarthritis was
evaluated at 3 (n=10), 10 (n=10), 20 (n=5) and 40 weeks (n=5) af-
ter surgery. Cartilage integrity, chondrocyte activity, and synovial
inflammation were determined by macroscopy, histochemistry
and biochemistry.
Results: Ten weeks after surgery osteoarthritic features were
found. Proteoglycan synthesis, percentage release of newly
formed proteoglycans, the total amount of proteoglycans, and
amount of denatured collagen were enhanced, whereas proteo-
glycan content was diminished (all p<0.05). Based on these
parameters there was a slow progression over time from 20
and 40 weeks after induction, statistically significant for synthe-
sis, content and Mankin grade. Importantly, three weeks after
surgery these characteristics of osteoarthritis were not yet ev-
ident. In contrast, synovial inflammation was mild at 3 and 10
weeks and diminished slightly in time.
Conclusions: The present results show that characteristics ob-
served at 10 weeks or later after induction of osteoarthritis in the
groove model:
– comparable to those found the canine ACLT model.
– slowly progressive over time in the first year.
– not primarily mediated by synovial inflammation.
– induced by a one-time trigger.
– not just the expression of the surgically applied damage.
In this model the effect of treatment of cartilage damage is
not counteracted by permanent joint instability or hampered
by inflammation. Therefore, the groove model might be more
sensitive to detect effects of therapy, aimed at cartilage protection
and repair.
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Purpose: Articular chondrocyte senescence is responsible, at
least in part, for the age-related increased incidence of os-
teoarthritis (OA). Recently, it was suggested that caveolin-1, a
21-24 kDa membrane protein, participates in the premature cellu-
lar senescence. Caveolin-1 is the principal structural component
of caveolae, vesicular invaginations of the plasma membrane.
We studied whether or not catabolic factors, oxidative stress and
IL-1β, induce premature senescence of articular chondrocytes
through the up-regulation of caveolin-1 expression.
